Most societies in Sub Saharan Africa are patriarchal with major decisions made by men. However studies on family planning mostly focus on women and ignore power dynamics within relationships. Here we use data collected between 2013 and 2015 from 2636 couples, part of a community based cohort, with the aim of assessing how women's perception of their spouse's fertility desires affects her use of modern contraception. We used mediation analysis for this. We also used Chisquare tests to assess how accurate women's perception of her spouse's fertility desires was by comparing it with her partner's reported fertility desires. We found that in 53.9% of the couples there was concordance between the female's perception of their male spouse's fertility desires and the reported fertility desires of the male spouse. However is 28.9% of couples females thought the man desired a child while the male did not desire a child. We also found that female's fertility desires were indirectly influenced by their perceptions of the male spouse's fertility desires which affected their use of modern contraception. This indirect effect was statistically significant (11%; p<0.001). There is a need to promote increased spousal communication which would help merge perceptions and actual desires within a couple in this setting. This would help reduce the high rates of unmet need for contraception observed in similar settings.
Introduction
Many Sub Saharan Africa (SSA) societies are patriarchal with social power held by men [1, 2] . However family planning (FP) programs generally do not recognize the role of male attitudes and attributes in fertility-related decision making [3, 4, 5, 6, 7] . There is a need to explore how power dynamics within relationships affect women's reproductive aspirations and behaviors and how women's contraceptive behaviors are affected by the perceived fertility desires of their male partners. This information can be used by programs to help women control their fertility [9] . Men tend to have the dominant influence in household decision-making, including fertility and family planning, but surveys in Africa suggest that men and women do not necessarily have similar fertility attitudes, perceived roles, and goals [3, 4, 8, 9] . Exploration of couple's fertility dynamics is urgently needed for program strategies to reduce unmet need, unintended pregnancies and expand family planning use.
Although current literature on fertility decision making in SSA strongly suggests that men play an important and often dominant role in couples' adoption of contraception [10, 11] , there is limited empirical data on whether male attitudes are either perceived or true barriers to use of contraception by women. We know little about how women reconcile the desire for children within patriarchal families where they are less empowered to make important fertility and contraceptive decisions for themselves.
Uganda, is a patriarchal society, with one of the highest annual population growth rates in the world (3% per annum), the highest Total Fertility Rate (TFR) in East Africa of 5.4 children per woman, and a modern contraceptive prevalence among married women of 35% [12, 13] . The aim of this analysis was to conduct a prospective assessment on couples to understand how the women's perception of their spouse's fertility desires affects her use of female controlled modern contraception. The strength of our couple's analyses is that we were able to assess how accurate a woman's perception of her spouse's fertility desires was, by examining her partner's fertility desires. This study fills an important gap in our understanding of the role of male desires and decision making around fertility decisions and to assess to what extent women's perceptions of their spouse's attitude is a barrier to use of contraception.
Methods
We used data from an open community-based cohort, the Rakai Community Cohort Study (RCCS) which has been described elsewhere [14, 15] . In brief, each RCCS participant receives a unique, life-long identification number used to link data over time. Participants sign a written informed consent for study participation, sample collection and HIV testing. The RCCS survey, includes all consenting residents aged 15-49 years (n ~12,000 per survey). Experienced same-sex interviewers, fluent in the local language, have been trained to ensure participant privacy and confidentiality. Participants are administered a structured questionnaire to assess socio-demographic characteristics, sexual risk behaviors, fertility desires and intention, perceptions of spouse's fertility desires, pregnancy history, contraceptive use and health/health care seeking information.
Using two surveys rounds 15 and 16; between July 2011 to May 2013 and June 2013 to January 2015, respectively, we examined participant's fertility desires, perceptions of spouse's fertility desires and women's use of female controlled modern contraception among couples linked retrospectively. These were the only survey rounds when data on fertility perceptions and partner's fertility desires were collected. Partner information was obtained via questions on sexual networks and by linkage information that allows identification of male partners in marital or consensual relationships.
Definitions of variables used
i) For fertility desires, individuals were asked whether they would like to have a child in the next twelve months.
ii) For fertility perceptions, individuals were asked whether their spouse wanted to have a child in the next twelve months. Responses included Yes, No and Don't Know.
iii) Women reporting current use of oral contraception, injectables, spermicides, Intrauterine Devices (IUD) or implants were considered to be using female controlled modern contraception.
Ethical consideration
The RCCS and its procedures were approved by the Uganda Virus Research Institute's Science and Ethics Committee (currently the Research Ethics Committee), the Uganda National Council for Science and Technology and Institutional Review Boards (IRB) at Johns Hopkins and Columbia Universities, and Western IRB in the USA. The Makerere University School of Public Health IRB approved this analysis.
Statistical analysis
For this analysis we excluded couples where the female was pregnant or reported infertility or any member of the couple reported sterilization. We also excluded couples where the female did not have a definite response to the question on spouse's fertility desires (perception of spouse's fertility desire=Don't Know). Polygamous men formed unique couples with each of their female partners.
Chi-square tests were used to assess within-couple differences in fertility desires and whether there were differences between the female's perceptions of their spouse's fertility desires and the reported fertility desires of the male spouse.
We used mediation analysis (or path analysis) for this study. It was hypothesized that women's perception of their spouse's fertility desires might have an indirect effect on their use of modern contraception. The logic behind this is that women's perception of their spouse's fertility desires might indirectly mediate (indirect effect) their own fertility desires (mediator) thus indirectly determining their use/non-use of female controlled modern contraception. The rationale was that some of the effect of the Independent Variable (i.e., female's perceptions of spouse's fertility desires) is transmitted to the Dependent Variable (use of female controlled modern contraception) through the Mediator Variable (Female's fertility desires). The proportion of the effect of the Independent Variable via the Mediator Variable is an estimate of the indirect effect.
The analysis used the program ml_mediation in STATA 13 which can be used for longitudinal multilevel data [16] .
The mediation analysis used three equations: In order to achieve statistical robustness and reasonable estimates of the confidence intervals we used the bootstrap method (multiple replications with replacement) using the indirect, direct and total effects from the output
Results
A total of 2,636 couples were included in the analysis. Most of the participants were aged 25-34 years (48.5% for females and 43.1% for males), had completed primary education (67% for females and 68.6% for males) and resided in rural communities (51%; Table 1 ). 43.8% of women had 1-2 living children while 35.9% of men had 3-5 living children. The median number of children for moth males and females was 3. Use of modern contraception by both members of the couple (male condom and/or any other reported modern contraceptive method by the female partner, F+M+) was reported by 37.3% of the couples while 34.6% reported nonuse (by both members of the couple, F-M-). There were 16.8% of the couples where only the men reported use (F-M+) and 11.3% where only the females reported use of contraception (F+M-).
Fertility desire within couples
Concordance in fertility desire was 69.4%, and was higher when both members of the couple did not want a child in the next 12 months (53.1%) and lowest when both wanted a child (16.3%; Table 2 ). When discordance in fertility desire (30.6%) was determined by sex, 23.6% was due to males desiring a child while females did not, and 7% was due to females desiring a child while males did not desire a child in the next 12 months. Within couples, more women (2023; 76.8%) than men (1584; 60.1%) did not want to have a child in the next 12 months (p<001).
Female's perception of male spouse's fertility desires compared to reported male spouse's fertility desires
In 53.9% of the couples there was concordance between the female's perception of their male spouse's fertility desires and the reported J Pregnancy Reprod , 2017 doi: 10 fertility desires of the male spouse; in 29.9% the male desired a child and the female correctly perceived this preference, and in 24% the male did not desire a child and the female correctly perceived it (Table 3) . However, in 28.9% of couples females thought the man desired a child while the male did not desire a child while in 7.1% of couples, females thought the man did not desire a child while the male did desire a child in next 12 months.
Mediation analysis results
All the mediator analysis assumptions were met. The first model showed that the female's perception of their spouse's fertility desire is a significant predictor of their modern female controlled contraceptive use (p<0.001; Table 4 ).
The second model showed that the female's perception of their spouse's fertility desire was a significant predictor of the female's fertility desires (p<0.001; Table 5 ) and in the third model, the female's fertility desire was a significant predictor of female controlled modern contraceptive use (p<0.001; Table 6 ).
The indirect, direct and total effect of the mediating variable (fertility desires) generated using the bootstrap method is shown in Table 7 . The indirect effect was significant (11%, p<0.001); indicating that female's perception of their spouse's fertility desires is significantly mediated through the woman's own fertility desires and this relationship, though indirect, effects the use of female controlled modern contraception.
Discussion
Our study found that women's perception of their partners fertility desires has a significant impact on their use of modern contraception. However a good proportion of the women (29%) perceived their partners desired a child in the next 12 months but the men reported no desire for a child. The majority of couples had similar fertility desires with most not wanting to have a child in the next 12 months, but more women than men did not want to have a child in the next 12 months.
This necessitates a need to promote increased participation of both members of a couple in order to promote agreement and concordance regarding use of contraception. Spousal communication, once promoted would help perceptions and actual desires within a couple in this setting. Research has demonstrated a positive relationship between spousal communication and contraceptive use in African settings [5] .
A study in Ethiopia observed that the promotion of male involvement in FP would influence the policy environment to be more conducive to promoting couple based programs [2] . Involvement of both members of a couple gives them the ability to choose the number and spacing patterns of their children through utilization of FP.
It has also been shown that improving utilization of FP services in developing countries could significantly reduce infant mortality and maternal deaths [17] . Therefore programs that could help merge perceptions and actual desires within couples in this setting would benefit National Population Plans.
Understanding the influences of fertility and contraceptive use in settings with high levels of fertility and unmet need are important in order for reproductive health interventions and services to be more effective.
Our study found that female fertility desires were indirectly influenced by their perceptions of the male spouse's fertility desires which affected their use of modern contraception. We also found that 58.8% of women had a perception that their spouses desired a child in the next 12 months, and this perception had a significant indirect effect on their use of female controlled modern contraception, with their fertility desires acting as the mediating factor. This suggests that the promotion of couple family planning counseling could improve fertility discussions in this patriarchal Ugandan society. If households are targeted by family planning programs to promote contraceptive use and reduce fertility, the policy could hinge upon the promotion of couple discussions. For programs that promote FP at community centers there is a need to strongly encourage men to escort their female spouses to promote couple informed decisions. The study observed that males have higher fertility desires compared to women within a couple. This is similar to another study which observed higher fertility desires among men (70%) compared to women (57%) in a similar setting [18] . When discordance in fertility desire was observed, more men compared to women had a desire for a (another) child. Programs should endeavor to promote consensus in order to harmonize fertility behavior in this setting. Consensus can be promoted once programs move away from the perception that reproductive health was a woman's domain due to gender norms and traditional pronatalist beliefs and tendencies as has been observed in some studies [19] .
Study limitations
Limitations of this study include information bias where respondents give inaccurate information or information that is socially desirable. This was minimized by thoroughly explaining to the participants at the time of consent the need for accurate information and by the use of well trained and experienced interviewers.
Another limitation might be recall bias which was minimized by the flow of the questions to help respondents focus and remember answers to prior questions. Findings may not be generalizable to the general Ugandan population.
